It is shown that the charge susceptibility in nearly half-filled two-dimensional (2D) metals, with technically nested Fermi surface, shows anomaly at the wavevector different from that for the spin susceptibility at low temperatures. Typeset using REVT E X 1
Indeed, such theories well explain a considerable part of anomalous properties. Furthermore, it has recently been shown by high temperature expansion [9] that the equal time charge correlation function of 2D t-J model has a characteristic wavevector corresponding to the Fermi wavevector of spinless version of the model suggesting the spin-charge separation to occur in the low temperature limit. However, it is still uncertain whether the spin-charge separation can be shown explicitly by reliable calculations, and some key experiments, such as a systematics of anomalous behavior of Hall constant [10, 11] , remain to be unexplained.
On the other hand, the Fermi-liquid theory [12] in its simple form fails immediately to explain such anomalies, because the spin and the charge degrees of freedom are confined there no matter how the electron correlation is strong as in the heavy fermion systems.
However, some part of anomalies, such as a gross feature of temperature dependence of the resistivity and the longitudinal NMR relaxation rate, can be explained by taking into account the spin-fluctuation effect starting from the Fermi-liquid theory [13, 14] . Indeed, in order to understand such anomalies, it seems still useful to extend the concept of "adiabatic continuation" [12, 15] for the Fermi-liquid description and to take into account the perturbations around the Fermi-liquid fixed point. Nevertheless, the apparent spin-charge separation aspect observed in the Hall effect has remained a longstanding unsolved paradox from this point of view.
Recently, we have found [16] It has been shown, in course of microscopic justification of the self-consistent renormalization (SCR) theory of metallic magnetism [18, 19] , that the charge susceptibility is also subject to a passive influence of spin fluctuations. Namely, the Feynman diagram shown in Fig. 1 gives the most singular contribution to the charge susceptibility. Since it is the property of spin fluctuations that attracted attentions there, an importance of this AL-type process seems to have been unrecognized. The analytic expression κ AL (q) for this diagram is given by
where κ AL inc denotes an incoherent part of AL contribution which is expected to be nonsingular, χ(Q, iω m ) denotes a coherent part of the spin-fluctuation propagator, and γ 3 is the mode-coupling vertex made of three fermions loop:
The numerical factor 3 in eqs. (1) and (2) arises from taking trace on spin variables. Here we have followed the notation of the Hubbard model for simplicity so that I in eq. (2) denotes the renormalized on-site repulsion. However, essentially the same expressions as eqs. (1) and (2) are obtained even if we started from the itinerant-localized duality model [20] which takes into account key characteristic of strongly correlated metals, regardless of one-band or multiband model. The Green function G's in eq. (2) denotes that of coherent part describing the quasiparticles.
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The spin-fluctuation propagator χ(Q, iω m ) is determined so as to satisfy a self-consistent equation of the mode-coupling scheme as in Ref. [19] . A difference from the usual case [13, 19] arises if the Fermi surface of quasiparticles is nested, perfectly or technically. Such a case has been discussed already in three dimensions [21] , where the spin-density-wave long range order always sets in as temperature is decreased. We have recently extended it to 2D case and obtained χ(Q, iω m ) near the incommensurate antiferromagnetic wavevector Q * i in the form [21, 22] 
where N F is the renormalized density of states per spin at the Fermi level, and A and C would 
where ǫ F is the renormalized Fermi energy, and Θ the "Curie-Weiss temperature" parametrizing an extent of deviation from antiferromagnetic phase boundary. Deviations from the behavior given by eq. (4) occur both at T < Θ and T > T * , T * being the characteristic temperature where the character of spin fluctuations crosses over from itinerant to localized one as discussed elsewhere [22] .
Since the dominant contribution of κ AL (q), eq. (1), arises from the terms with ω m =0 and Q ∼ Q * i , it is estimated as 
Here we have left the most singular contribution of Q-summation in eq. (6). The factor 4 in eq. (6) represents number of independent Q * shown in Fig. 2 .
The factors γ 3 (0, Q * ; 0), eq. (2), and A in eq. (7) are numerically calculated with use of a model dispersion ε k of renormalized quasiparticles which has been used to analyze the neutron scattering experiments of cuprates [7] :
After the summation of ǫ n is performed in eq. (2), γ 3 (0, Q * ; 0) is expressed as follows:
where ξ p ≡ ε p −µ. Analytic expression of A in eq. (3) is given by expanding the polarization function with respect to wavevector around Q * as follows:
Thus, explicit form of A is given by
where v x ≡ ∂ε/∂p x .
The result for [γ 3 (0, Fig. 3 for parameters, t ′ /t = −1/6
and t ′′ /t = 0, reproducing LSCO-type Fermi surface [7] , and for the "hole" concentration δ = The most divergent corrections to κ AL (0) are such as those shown in Fig. 4 . These are arranged in the geometric series, so that κ AL (0) is replaced as
where γ 4 is low energy limit of the square vertex, the mode-coupling constant of spin fluctuations χ(Q * )'s. High temperature asymptotic behavior of γ 4 is given as γ 4 ≈ 7ζ(3)N F /8π 2 T 2 , the same as that of A, for the circular band. Therefore, the singularity of the right hand side in the low temperature region is expected to remain the same as κ AL (0).
It is noted that a possible van Hove singularity in the polarization function Π(0, 0), eq.
(10), is easily suppressed by taking only RPA diagrams into account:
In 3D case, the present anomaly for κ AL is weakened considerably because of phase space reason. Indeed, Q-summation in eq. (6) 
